
Year group: 10 & 11 
Subject: PHYSICS  
Topics in teaching order                                  Higher tier only content                                                          Separate Science only content  

 Year 10 Year 11 

Content 
 
What will I 
learn? 
What do I 
need to 
know? 

I will learn about: 
Energy 
I will know that:  
There are changes 
in the way energy 
is stored when a 
system changes. 
 
The amount of 
energy associated 
with a moving 
object, a stretched 
spring and an 
object raised above 
ground level can be 
calculated using 
equations. 
 
The specific heat 
capacity of a 
substance is the 
amount of energy 
required to raise 
the temperature of 
one kilogram of the 
substance by one 
degree Celsius. 
 
Power is defined as 
the rate at which 
energy is 
transferred or the 

I will learn about: 
Waves 
I will know that:  
Waves may be 
either transverse or 
longitudinal. 
The motion of 
waves can be 
described in terms 
of amplitude, 
wavelength, 
frequency and 
period. 
 
Waves can be 
reflected, 
refracted, 
absorbed or 
transmitted at the 
boundary between 
two different 
materials. 
 
Differences in 
velocity, absorption 
and reflection 
between different 
types of wave in 
solids and liquids 
can be used both 
for detection and 
exploration of 
structures which 

I will learn about: 
Electricity 
I will know that:  
Electric current is a 
flow of electrical 
charge. The current 
(I) through a 
component 
depends on both 
the resistance (R) 
of the component 
and the potential 
difference (V) 
across the 
component. The 
greater the 
resistance of the 
component the 
smaller the current 
for a given 
potential 
difference (pd) 
across the 
component. 
 
There are two ways 
of joining electrical 
components, in 
series and in 
parallel. Some 
circuits include 
both series and 
parallel parts. 

I will learn about: 
Magnetism and 
electromagnetism 
I will know that:  
The region around 
a magnet where a 
force acts on 
another magnet or 
on a magnetic 
material (iron, 
steel, cobalt and 
nickel) is called the 
magnetic field. 
 
The poles of a 
magnet are the 
places where the 
magnetic forces are 
strongest. When 
two magnets are 
brought close 
together they exert 
a force on each 
other. Two like 
poles repel each 
other. Two unlike 
poles attract each 
other. 
 
When a current 
flows through a 
conducting wire a 
magnetic field is 

I will learn about: 
The particle model 
of matter 
I will know that: 
The density of a 
material is defined 
as its mass per unit 
volume. 
 
There are 
differences in 
density between 
the different states 
of matter due to 
the arrangement of 
atoms/molecules. 
 
Energy is stored 
inside a system by 
the particles 
(atoms and 
molecules) that 
make up the 
system. This is 
called internal 
energy. Internal 
energy is the total 
kinetic energy and 
potential energy of 
all the particles 
(atoms and 
molecules) that 
make up a system. 

I will learn about: 
Atomics structure 
I will know that: 
The basic structure 
of an atom is a 
positively charged 
nucleus composed 
of both protons 
and neutrons 
surrounded by 
negatively charged 
electrons. 
 
Atoms of the same 
element can have 
different numbers 
of neutrons; these 
atoms are called 
isotopes of that 
element. 
 
Over time, new 
experimental 
evidence lead to 
the atomic model 
being 
changed/replaced. 
 
Some atomic nuclei 
are unstable. The 
nucleus gives out 
radiation as it 
changes to become 

I will learn about: 
Space Physics 
I will know that: 
Within our solar 
system there is 
one star, the Sun, 
plus the eight 
planets and the 
dwarf planets that 
orbit around the 
Sun.  
 
Natural satellites, 
the moons that 
orbit planets, are 
also part of the 
solar system.  
 
Our solar system is 
a small part of the 
Milky Way galaxy.  
 
The Sun was 
formed from a 
cloud of dust and 
gas (nebula) pulled 
together by 
gravitational 
attraction. 
 
A star goes 
through a life 
cycle. The life cycle 



rate at which work 
is done. 
 
Energy can be 
transferred 
usefully, stored or 
dissipated, but 
cannot be created 
or destroyed. 
 
The higher the 
thermal 
conductivity of a 
material the higher 
the rate of energy 
transfer by 
conduction across 
the material. 
 
The main energy 
resources available 
for use on Earth 
include: fossil fuels 
(coal, oil and gas), 
nuclear fuel, bio-
fuel, wind, 
hydroelectricity, 
geothermal, the 
tides, the Sun and 
water waves.  
 
A renewable 
energy resource is 
one that is being 
(or can be) 
replenished as it is 
used. 
 

are hidden from 
direct observation. 
Changes in atoms 
and the nuclei of 
atoms can result in 
electromagnetic 
waves being 
generated or 
absorbed over a 
wide frequency 
range 
 
A lens forms an 
image by refracting 
light. 
 
Electromagnetic 
waves form a 
continuous 
spectrum and are 
grouped in terms 
of their wavelength 
and their 
frequency.  
Electromagnetic 
waves have many 
practical 
applications. 
 
The amount of 
infrared radiation 
absorbed or 
radiated by a 
surface depends on 
the nature of that 
surface 
 
Key terms: 

 
Mains electricity is 
an ac supply. Most 
electrical 
appliances are 
connected to the 
mains using three 
core cable 
The live wire 
carries the 
alternating 
potential 
difference from the 
supply. The neutral 
wire completes the 
circuit. The earth 
wire is a safety 
wire to stop the 
appliance 
becoming live. 
 
The amount of 
energy an 
appliance transfers 
depends on how 
long the appliance 
is switched on for 
and the power of 
the appliance. 
 
The National Grid is 
a system of cables 
and transformers 
linking power 
stations to 
consumers. 
 

produced around 
the wire. The 
strength of the 
magnetic field 
depends on the 
current through 
the wire and the 
distance from the 
wire. 
 
When a conductor 
carrying a current 
is placed in a 
magnetic field the 
magnet producing 
the field and the 
conductor exert a 
force on each 
other. This is called 
the motor effect. 
 
A coil of wire 
carrying a current 
in a magnetic field 
tends to rotate. 
This is the basis of 
an electric motor 
 
Loudspeakers and 
headphones use 
the motor effect to 
convert variations 
in current in 
electrical circuits to 
the pressure 
variations in sound 
waves 
 

 
The specific heat 
capacity of a 
substance is the 
amount of energy 
required to raise 
the temperature of 
one kilogram of the 
substance by one 
degree Celsius. 
 
The energy needed 
for a substance to 
change state is 
called latent heat. 
When a change of 
state occurs, the 
energy supplied 
changes the energy 
stored (internal 
energy) but not the 
temperature. 
 
The molecules of a 
gas are in constant 
random motion. 
The temperature of 
the gas is related to 
the average kinetic 
energy of the 
molecules. 
 
A gas can be 
compressed or 
expanded by 
pressure changes. 
The pressure 
produces a net 

more stable. This is 
a random process 
called radioactive 
decay. 
 
The half-life of a 
radioactive isotope 
is the time it takes 
for the number of 
nuclei of the 
isotope in a sample 
to halve 
 
The hazards 
associated with 
contamination and 
irradiation and the 
precautions taken 
to protect against 
them. 
 
The level of 
background 
radiation and 
radiation dose may 
be affected by 
occupation and/or 
location. 
 
Nuclear fission is 
the splitting of a 
large and unstable 
nucleus (eg 
uranium or 
plutonium). 
 
Nuclear fusion is 
the joining of two 

is determined by 
the size of the star 
 
Red-shift provides 
evidence that 
space itself (the 
universe) is 
expanding and 
supports the Big 
Bang theory. 
 
The Big Bang 
theory suggests 
that the universe 
began from a very 
small region that 
was extremely hot 
and dense.  
 
Key terms: 
Satellite 
Big Bang theory 
Black dwarf 
Black hole 
Dwarf planet 
Fusion 
Galaxy 
Gravitational 
collapse 
Main sequence 
star 
Nebula 
Neutron star 
Orbit 
Planet 
Protostar 
Radiation 
Red giant 



Key terms: 
biofuel 
chemical energy  
dissipated 
efficiency 
elastic potential 
energy 
electrical work 
electrostatic 
energy 
energy store 
fossil fuel 
friction 
gravitational field 
strength 
gravitational 
potential energy 
heating 
hydroelectricity 
kinetic energy  
magnetic energy 
mechanical work 
(non)renewable  
nuclear energy 
power 
radiation 
solar power 
specific heat 
capacity 
system 
thermal 
tidal power 
wasted energy 
wave power 
wind power 
work done 

Frequency 
Wavelength 
Reflection 
Refraction 
Emit 
Absorb 
Longitudinal 
Transverse 
Vacuum 
Rarefaction 
 

When certain 
insulating materials 
are rubbed against 
each other they 
become electrically 
charged. 
 
Key terms: 
Current 
Potential 
difference 
Electrical charge 
Power 
Resistance 
Alternating/direct 
current 
Series/parallel 
circuit 
Electron 
 

If an electrical 
conductor moves 
relative to a 
magnetic field or if 
there is a change in 
the magnetic field 
around a 
conductor, a 
potential 
difference is 
induced across the 
ends of the 
conductor. If the 
conductor is part of 
a complete circuit, 
a current is induced 
in the conductor. 
This is called the 
generator effect. 
The generator 
effect is used in an 
alternator to 
generate ac and in 
a dynamo to 
generate dc 
 
Key terms: 
Permanent magnet 
Induced magnet 
Electromagnet 
Magnetic field 
Solenoid 
Attract 
Repel 
Motor effect 
Generator effect 
Transformer 

force at right 
angles to the wall 
of the gas 
container (or any 
surface). 
 
Doing work on a 
gas increases the 
internal energy of 
the gas and can 
cause an increase 
in the temperature 
of the gas. 
 
Key terms: 
Atom 
Density 
Internal energy 
store 
Kinetic energy 
store 
Latent heat 
Molecule 
Pressure 
Specific heat 
capacity 
 
 
 

light nuclei to form 
a heavier nucleus. 
In this process 
some of the mass 
may be converted 
into the energy of 
radiation. 
Key terms: 
Activity 
Half-life 
Ionisation 
Irradiation 
Contamination 
Isotope 
Nuclear fission 
Nuclear fusion 
 
 

Red super giant 
Red-shift 
Solar system 
Star 
Universe 
White dwarf 



Skills/applicati
ons 
 
What will I 
learn to do? 

I will learn (how) 
to:  
Determine the 
specific heat 
capacity of one or 
more materials.  
 
use appropriate 
apparatus to make 
and record 
measurements of 
mass, time and 
temperature 
accurately 
 
use, in a safe 
manner, 
appropriate 
apparatus to 
measure energy 
changes/transfers 
and associated 
values such as work 
done. 
 
Investigate the 
effectiveness of 
different materials 
as thermal 
insulators and the 
factors that may 
affect the thermal 
insulation 
properties of a 
material. 
 

I will learn (how) 
to:  
Make observations 
to identify the 
suitability of 
apparatus to 
measure the 
frequency, 
wavelength and 
speed of waves in a 
ripple tank and 
waves in a solid 
and take 
appropriate 
measurements. 
 
Investigate how 
the amount of 
infrared radiation 
absorbed or 
radiated by a 
surface depends on 
the nature of that 
surface. 
 
Investigate the 
reflection of light 
by different types 
of surface and the 
refraction of light 
by different 
substances. 

I will learn (how) 
to: Use circuit 
diagrams to set up 
and check 
appropriate circuits 
to investigate the 
factors affecting 
the resistance of 
electrical circuits 
 
Use circuit 
diagrams to 
construct 
appropriate circuits 
to investigate the 
I–V characteristics 
of a variety of 
circuit elements, 
including a filament 
lamp, a diode and a 
resistor at constant 
temperature 

I will learn (how) 
to: 
Construct an 
electromagnet and 
investigate the 
factors effecting 
magnetic field 
strength. 
 
Construct a motor 
 
Construct a 
transformer and 
investigate the 
factors affecting 
output potential 
difference. 
 
 
 
 

I will learn (how) 
to: 
Use appropriate 
apparatus to make 
and record the 
measurements 
needed to 
determine the 
densities of regular 
and irregular solid 
objects and liquids. 
 
Carry out an 
investigation to 
determine the 
specific heat 
capacity of one or 
more materials 

I will learn (how) 
to: 
Describe how 
scientific methods 
and theories 
develop over time. 
 
Recognise/draw/int
erpret diagrams.  
 
Translate from data 
to a representation 
with a model. Use 
models in 
explanations, or 
match features of a 
model to the data 
from experiments 
or observations 
that the model 
describes or 
explains.  
 
Make predictions 
or calculate 
quantities based on 
the model or show 
its limitations.  
 
Give examples of 
ways in which a 
model can be 
tested by 
observation or 
experiment. 

I will learn (how) 
to: 
Recognise/draw/in
terpret diagrams. 
Translate from 
data to a 
representation 
with a model.  
 
Use models in 
explanations, or 
match features of 
a model to the 
data from 
experiments or 
observations that 
the model 
describes or 
explains.  
 
Make predictions 
or calculate 
quantities based 
on the model or 
show its 
limitations.  
 
Give examples of 
ways in which a 
model can be 
tested by 
observation or 
experiment. 



Key questions 
that I will 
have to 
consider in 
the unit. 

How is energy 
stored and 
transferred?  
 
What is meant 
specific heat 
capacity? 
 
How do we find the 
specific heat 
capacity of a 
material? 
 
How do we 
generate electricity 
and what are the 
impacts of this? 

What is the 
difference between 
longitudinal and 
transverse waves? 
How are waves 
useful? 
 
How do we use 
waves for 
detection and 
exploration? 
 
 

What affects the 
current flowing 
through a 
component? 
 
How do we use 
electricity safely? 
 
How do we reduce 
energy loses in the 
National Grid? 
 
What causes 
electric shocks? 

How can you 
identify if a 
material is non-
magnetic, a 
permanent magnet 
or an induced 
magnet? 
 
How can you 
increase the 
strength of an 
electromagnet? 
 
How can you 
increase the speed 
of a motor? 
 
How can you 
increase the output 
p.d. of a generator? 
 
How do 
transformers work? 

What affects the 
density of a 
material? 
 
What happens 
during a change of 
state? 
 
How can you find 
the specific heat 
capacity of a 
material? 
 
What affects the 
pressure of a gas? 

What is the 
structure of the 
atom? 
 
How has the model 
of the atom 
changed over 
time? 
 
What are some 
atoms radioactive? 
 
What are the 
properties of 
radiation? 
 
How do we 
calculate half-life? 
 
How do we reduce 
the risks from 
radiation? 

What is in the 
universe? 
 
What is the 
lifecycle of a star? 
 
How did the 
universe begin? 
 
What is the 
evidence for the 
big bang theory? 

How will my 
learning be 
assessed? 

 
Written test 

 
Written test 

 
Written test 

 
Written test 

 
Written test 

 
Written test 

 
Written test 

How does this 
help with my 
understanding 
beyond the 
subject? 
literacy/ 
numeracy/ 
SMSC 
education 
(Spiritual, 
moral, social, 
cultural/ 

Literacy: Use 
scientific 
vocabulary, 
terminology 
and definitions. 
 
Numeracy:  
Recognise the 
importance of 
scientific quantities 
and understand 

Literacy: Use 
scientific 
vocabulary, 
terminology 
and definitions. 
 
Numeracy:  
Recognise the 
importance of 
scientific quantities 
and understand 

Literacy: Use 
scientific 
vocabulary, 
terminology 
and definitions. 
 
Numeracy:  
Plot two variables 
from experimental 
or other data.  
 

Literacy: Use 
scientific 
vocabulary, 
terminology 
and definitions. 
 
Numeracy:  
Use an appropriate 
number of 
significant figures. 
 

Literacy: Use 
scientific 
vocabulary, 
terminology 
and definitions. 
 
Numeracy:  
Translate data 
between graphical 
and numeric form. 
 

Literacy: Use 
scientific 
vocabulary, 
terminology 
and definitions. 
 
Numeracy:  
Translate data 
between graphical 
and numeric form. 
 

Literacy: Use 
scientific 
vocabulary, 
terminology 
and definitions. 
 
Numeracy:  
Use SI units (eg kg, 
g, mg; km, m, mm; 
kJ, J) and IUPAC 
chemical 
nomenclature 



HEROs/ 
Careers 
awareness 
capabilities  

how they are 
determined.  
 
Change the subject 
of an equation.  
 
Use SI units (eg kg, 
g, mg; km, m, mm; 
kJ, J)  
 
Use prefixes and 
powers of ten for 
orders of 
magnitude (eg tera, 
giga, mega, kilo, 
centi, milli, micro 
and nano).  
 
Interconvert units.  
 
Use an appropriate 
number of 
significant figures 
in calculation 
 
SMSC:  
Environmental 
consequences of 
using different 
energy resources. 
 
Careers: 
 

how they are 
determined.  
 
Change the subject 
of an equation.  
 
Use SI units (eg kg, 
g, mg; km, m, mm; 
kJ, J)  
 
Use prefixes and 
powers of ten for 
orders of 
magnitude (eg tera, 
giga, mega, kilo, 
centi, milli, micro 
and nano).  
 
Interconvert units.  
 
Use an appropriate 
number of 
significant figures 
in calculation. 
 
SMSC:  
Use of waves in 
medical setting. – 
X-rays, treating 
cancers, prenatal 
scanning. 
 
Careers:  
sonographer 
seismologist 
ophthalmologists 

Translate data 
between graphical 
and numeric form. 
 
Use an appropriate 
number of 
significant figures. 
 
Find the arithmetic 
mean and range of 
a set of data. 
 
Change the subject 
of an equation.  
 
Substitute 
numerical values 
into algebraic 
equations using 
appropriate units 
for physical 
quantities 
 
SMSC: 
Energy use and the 
impact on the 
environment. 
 
Careers:  
Electrician 
Electronics 
engineer Medical 
prosthetics 
engineer 
National Grid 
Engineer 
 

Find the arithmetic 
mean and range of 
a set of data. 
 
Change the subject 
of an equation.  
 
Substitute 
numerical values 
into algebraic 
equations using 
appropriate units 
for physical 
quantities 
 
SMSC: 
 
Careers: 
Sound engineer 
Robotics engineer 
National grid 
engineer 

Use an appropriate 
number of 
significant figures. 
 
Find the arithmetic 
mean and range of 
a set of data. 
 
Change the subject 
of an equation.  
 
Substitute 
numerical values 
into algebraic 
equations using 
appropriate units 
for physical 
quantities 
 
SMSC: 
 
 
Careers: 
Construction 
worker 
Structural engineer 

Use prefixes and 
powers of ten for 
orders of 
magnitude (eg tera, 
giga, mega, kilo, 
centi, milli, micro 
and nano). 
 
SMSC: 
Use of nuclear 
fission as an energy 
source and its 
impact on the 
environment. 
 
Careers: 
Nuclear Physicist 
Radiographer 
Pipeline engineer 
Food safety 

unless 
inappropriate. 
 
Use prefixes and 
powers of ten for 
orders of 
magnitude (eg 
tera, giga, mega, 
kilo, centi, milli, 
micro and nano). 
 
SMSC: 
Is the Big Bang 
Theory in conflict 
with religion? 
 
Careers: 
Astronomer 
Astronaut 
GPS 
Science journalist 
Solar energy 
research 
 



How does this 
link to 
learning I 
have done 
before or am 
going to 
experience 
later? 

Oil rig engineer 
Stock broker 
Nutritionist 
Designer 
Sales person 
Solar Panel installer 

Year 7 Sound 
Year 7 Energy 
Year 8 Light 
Year 8 Energy 
transfers 
Year 9 Energy 

Year 7 Energy 
Year 7 Current 
electricity 
Year 8 Energy 
transfers 
Year 9 Energy 

Year 7 Forces  
Year 8 Earth and 
Space 
Year 9 Forces 
Year 10 Electricity 

Year 7 The particle 
model 
Year 7 Energy 
Year 8 Energy 
transfers 
Year 9 Energy 
 
 

Year 7 The particle 
model 
Year 7 Atoms 
elements and 
molecules 
Year 8 The periodic 
table 
 

Year 8 Earth and 
Space 
Year 9 Forces 

What can I do 
at home (with 
my family) to 
develop my 
understanding 
further? 

• CGP Revision guides: GCSE Revision Guides | CGP Books 

• BBC bitesize Home - BBC Bitesize 

• Unifrog Unifrog - The complete destinations platform. 

• Careers in Science Science and research | Explore careers (nationalcareers.service.gov.uk) 

• What does a scientist do? - CareerExplorer 

• What Does a Scientist Do? - Lesson for Kids - Video & Lesson Transcript | Study.com 

• Would a career in science suit me? | TARGETcareers 
 

https://www.cgpbooks.co.uk/secondary-books/gcse/gcse-revision-guides
https://www.bbc.co.uk/bitesize
https://www.unifrog.org/
https://nationalcareers.service.gov.uk/job-categories/science-and-research
https://www.careerexplorer.com/careers/scientist/
https://study.com/academy/lesson/what-does-a-scientist-do-lesson-for-kids.html
https://targetcareers.co.uk/career-sectors/science/835-would-a-career-in-science-suit-me

